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Abstract— Vehicular Ad Hoc Network(VANET) is a form 

of network in which communication between two vehicles 

takes place. For communication to take place there is a need 

of routing protocol. There are different types of protocols in 

VANET on the bases of different design mechanism. 

Greedy Perimeter Stateless Routing Protocol is a protocol 

which is based on the geographic location of the moving 

vehicle. In this paper, firstly we have discussed about the 

GPSR protocol, then advancements in the GPSR protocol 

have been discussed that are: Route optimization in GPSR, 

GPSR-MV and Enhanced GPSR. The different advancement 

and limitations have been studied. 
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I. INTRODUCTION 

Vehicular Ad Hoc Network (VANET) is a form of Mobile 

Ad Hoc Network (MANET) in which communication takes 

place between two vehicles or vehicle and infrastructure. 

Vehicular ad hoc network (VANET) is very much similar to 

the MANET in the characteristics like short radio 

transmission range, low bandwidth and self organization but 

also vary in the some characteristics like rapid change in the 

speed of vehicle causes frequent disconnections in network, 

behavior of the protocol also vary according to the 

environment like city roads or highway, speed and direction 

of the vehicle is also essential as it decide whether the 

communication is stable or not which is not important in the 

MANET. VANET is equipped with wireless communication 

interface. Vehicular ad hoc network (VANET) technology is 

a vital part of the intelligent transport system. Vehicular ad 

hoc network (VANET) not only provide the communication 

between two vehicles but also added the feature of traffic 

safety and efficiency.  

As the number of cars on the roads are increasing 

rapidly, complexity of the city roads has also increased and 

to deploy the intelligent transportation system using 

VANET has become a hot topic of research nowadays. The 

messages related to the traffic are transferred to the vehicles 

by utilizing GPS system, intelligent computer system and 

wireless communication system aboard. VANETs have 

many different features like safety early warning, driving 

assistance, highway payment, traffic information query and 

voice communication among vehicles. 

The communication between vehicles in VANET 

requires a very essential technology which is routing 

protocol. The efficiency of the network only depends upon 

the routing protocol. The routing protocol helps in providing 

effective path for the effective communication between the 

vehicles. There are two types of routing protocol one is 

location based and second one is topology based routing 

protocol. There are several protocols introduced and 

research are still going on related to routing protocol to 

make the communication more effective and efficient. 

GPSR (Greedy Perimeter Stateless Routing) is a 

geographical location based routing protocol. GPSR 

protocol lacks to solve the problem of congestion which is 

then  improved by the advanced GPSR protocol. The 

advanced GPSR protocol overcome the problem of packet 

loss and time delay as it has lower packet loss rate and 

shorter time delay as compared to GPSR protocol. 

In this paper, we have introduce various sections. 

Section-1 includes the introduction to the GPSR Routing 

Protocol. Section-2 contains the description of the Route 

Optimization in GPSR Protocol. Section-3 gives us the 

knowledge about the improved GPSR-MV protocol. And 

last section-4 contains the description of the Enhanced 

GPSR Protocol. After studying all of them we concluded 

which one of them is better as a routing protocol. 

II. RELATED WORK 

A. Introduction To GPSR Protocol 

Greedy Perimeter Stateless Routing (GPSR) is atypical 

routing protocol which is based on the geographical position 

whichis suitable for VANET network. GPSR collects the 

neighbor nodes information by utilising GPS positioning 

equipment. It doesn’t make routing node table as in other 

routing protocols. This  protocol is firstly considered by 

Brad Kard and H.T kung in2000,  it combines the algorithm 

of greedy forwarding with the greedy perimeter algorithm. 

In GPSR protocol, each and every node continually 

broadcasts its Own geographic location information to each 

neighbor node , then this information is stored in the 

neighbor table. The next forwarding node is then choosen 

from the information of neighbor location and destination 

location. When one node starts sending data packets, the ID 

of destination node is inquired to get the information of the 

destination node. After the node location information is 

obtained the data is grouped and is attached with the 

geographic information and is then sent to the next node. 

GPSR routing protocol follows a method of flooding 

broadcast, now the nodes processes the data by means of 

fast Sending and fast receiving. Data is stored in FIFO que. 

B. Route Optimization for GPSR 

Zhang Ning et al. [1] proposed a new method of upgrading 

the route of the greedy parameters of GPSR. They gave out 

a mathematical expression to find out the unique value for 

each of neighbors. That neighbor node will be chosen as 

next forwarding hop which will have smallest value. The 

main benefit of their work is that they combines the 

influence of both the sparse and denser environment. Hence, 

wherever a person is located, he/she will find a routing path 

using the GPSR. They also found out the mathematical 

model for the evaluation of the performance analysis of 

what they proposed. Based on this proposal they used ns to 

work on the highway conditions. They assumed that each of 

the vehicle has a same single range. By using the greedy 

forwarding method they found out the neighbor node of the 

source node and which lie on the direct path of the 
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destination node. They found out the distances between the 

different nodes and source node, accordingly they found out 

the transferring route of the information. They calculate the 

probabilities of the different nodes. They found out that 

smaller the distance greater the probability distribution. So, 

by multiple hoping the optimum route can be obtained 

between source node and destination node. They find out the 

optimal route by considering following characteristics 

1) Before communication, it firstly requests the 

2) location service centre to get the destination'sposition 

information. 

3) Our proposal adopts the cache-carry mechanism. There 

is no route maintenance in their proposal.The next hop 

choosing is only limited within neighbors or one hop. 

In order to make their proposal fit for both the 

dense and sparse environment they combined the functions 

for choosing the next hop. They mainly considered two 

parameters, first was End2End delay and the second was 

packet delivery ratio. 

Through the analysis, they found that the latency 

time was affected by the distance of each of one-hop 

neighbors and the number of the intermediated vehicles. If 

we talk about this generally, the distance between the 

vehicles changes exponentially in the real world road traffic 

and when the vehicles run, are affected by the neighbor 

vehicles by Erlang distribution. 

In their mathematical model they took highway 

scenario as a simulation environment. Firstly, they tried to 

perform the analysis of their mathematical model on the 

MATLAB. But it was not feasible in MATLAB so at last 

they implemented their model in the ns network simulation. 

They conclude that their work was better in the terms of 

time delay, but not in the terms of packet delivery ratio. 

1) Advantages of Route Optimization in GPSR 

1) This method upgrade the route for the GPSR protocol. 

2) This method cover both the denser and sparse 

environment. 

3) It also gave the mathematical model to evaluate the 

performance. 

2) Disadvantages Of Route Optimization In GPSR 

a) It is not feasible with MATLAB 

b) The work was not better in terms of packet delivery ratio. 

C. GPSR-MV Protocol 

Hongyu Tu et al. [2] introduced a traditional GPSR(Greedy 

Perimeter Stateless Routing) and listed the advantages and 

disadvantages of using this routing protocol. Taking fast 

moving node and forward efficiency into account a new 

protocol has been proposed that is GPRS-MV. VANET is 

like mobile ad hoc network(MANET), but it has varying 

characteristics such as rapid changes in topology of network 

which results in network disruption, short communication 

time, and high packet loss rate. As VANET needs critical 

safety-related information to be rapidly and reliably 

delivered to its users, it is very essential to design a VANET 

routing protocol to satisfy the requirement. The routing 

protocol of MANET can be used in VANET, but VANET 

has some additional characteristics like the characteristic of 

no limited power supply and the characteristic of global 

positioning system (GPS), the geographical routing protocol 

is more suitable. The most widely known geographical 

routing protocols for MANET is Greedy Perimeter Stateless 

Routing (GPSR)[4-6]. The greedy forwarding decision is 

based on the information about immediate neighbors of a 

node in the GPSR. When there arrives a packet to a region 

where greedy forwarding cannot be applied, than the 

perimeter algorithm is applied around the perimeter of the 

region. GPSR has poor performance (e.g. low packet 

delivery ratio, high transmission delay) in 

VANET because VANET has the features of 

rapidly changing network topology because of  high 

mobility, variable vehicle density[6]; and in GPSR 

perimeter mode, the routing discovery usually requires 

excessive hops. To find the solution of  this problem, they  

propose a VANET routing protocol--GSPR-MV that 

considers the movement of nodes(vehicles, including speed 

and direction). They also found that changes in some 

strategies of perimeter forwarding also bring some gains. 

Based on GPSR protocol, and considering the features like 

highly mobile nodes’ (which is consistent with the VANET 

application environment) influence on the route forward[7-

8]; assuming that the perimeter node is redundant(in the 

route discovery process there have excessive hops) into 

account, a novel protocol--GSPR-MV (Greedy Simplified 

Perimeter Routing with Moving Vector) is proposed. GSPR-

MV have the improvement of two parts, the improved 

GPSR with moving vector and the simplification of 

perimeter forwarding.  

1) Advantages of the improved GPSR 

a) Reduce the number of hops of the packet 

transmission, thereby reduce the routing complexity and 

energy consumption ; 

b) The improved GPSR protocol can avoid excess 

loop. 

It is observed that the transmission delay is affected 

by the number of transmitted data packets. The transmission 

delay increases with the data packets. They get the 

transmission delay to be  GSPS-MV<GPSR-MV<GPSR. 

They concluded as transmission delay, average 

Packet Delivery Ratio andreliability are some essential 

factors of the routing performance in VANET. As the GPSR 

routing protocol has not good performance on packet 

delivery ratio and transmission delay in the VANET, they 

first proposed the GPSR-MVrouting protocol, which is 

based on the GPSR but consider thenodes’ locations 

information, to find out themobile nodes’ positions before 

packet forwarding, to ensurethe reliability of the 

neighboring nodes’ routing table. It isproved from the result 

of NS2 simulation that this novel routing protocol has high 

reliability andlow delay in the packet transmission. For the 

future work, theye will incorporate some more realistic 

factors into their routing protocol of VANET, in which 

some are road restraints, traffic rules,prediction based on 

traffic density and so on. 

2) Disadvantages of the improved GPSR 

a) The transmission delay increases. 

b) The result was not based on the real time factors 

like road restraints, traffic rules etc. 

D. Enhanced GPSR  Protocol 

Tianli Hu et al. [3] aims at the network congestion problem 

exists in commonly used GPSR routing protocols of current 

vehicular ad hoc networks, based on the buffer of nodes  
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they  proposed an improved project of GPSR routing 

protocol which works on network congestion. 

They firstly gave an introduction of the stateless 

routing according to the GPSR routing protocol in this paper 

and then analyze the feasibility of its application in VANET 

network ; then they have taken a corresponding 

improvement into account of the time delay problem which 

is caused by network congestion in GPSR routing protocol 

in VANET environment; finally, they carried out 

experiments aiming at the enhanced GPSR routing protocol 

in NS2 simulation, the study of its performance proves that 

the enhanced GPSR routing protocol in the vehicles’ 

environment has lower packet loss rate and less time delay 

than the traditional GPSR routing protocol. 

The routing protocol can be divided into three categories 

according to different design mechanism: 

(1) topology-based routing protocol (TBR); 

(2) position-based routing protocol (PBR); 

(3) map-based routing protocol (MBR). 

Due to the rapid development of electronic 

technology and the demand of GPS positioning system, GPS 

used in VANETs routing protocol has become a hot 

researching spot, thus the routing protocol based on 

geographical location information is proposed accordingly. 

GPS or other positioning device are used in this type of 

routing protocol to find out the location of the nodes, by 

setting up its own routing forwarding strategy based on the 

geographical position. 

In this paper, they proposed routing strategy to 

apply to GPSR routing protocol. It not only consider the 

distance between the next hop node and the destination node 

but it also takes the available length of the next-hop node 

buffer into consideration Thus it reduce the time delay of 

routing and also the packet loss which is caused by larger 

waiting time than the retransmission delay, and also reduce 

the packet loss rate, and thus improves the performance of 

GPSR routing protocols. 

They found that the proposed E-GPSR protocol 

decreases the time delay of waiting to send because of 

considering the waiting time in nodes’ buffer. The value of 

time delay may be found as slightly larger than GPRS 

protocol when the conditions of low node mobility exist. 

They found that, the time delay of E-GPSR protocol is lower 

than the original GPSR protocol with the increase of nodes’ 

moving rate. If we consider the time delay, performance of 

E – GPSR is better than the original GPSR protocol. 

They concluded that the network congestion 

problem caused by multiple broadcast nodes sending packet 

to the same forwarding node at the same time mainly aiming 

at GPSR routing protocol under the VANETs environment 

has been discussed and we proposed an enhanced GPSR(E-

GPSR) protocol based on the length of nodes’ buffer. They 

proposed protocol takes not only the geographical location 

of the nodes but also the length of nodes’ residual buffer 

into account. Simulation and performance analysis of the 

enhanced protocol and original protocol are performed on 

NS2 simulation network, analysis results show that the 

improved E - GPSR protocol in vehicles’ environment has 

lower packet loss rate and less time delay than GPSR. 

1) Advantages Of Enhanced GPSR 

a) It reduces the time delay. 

b) It lower down the packet delivery ratio.  

c) It not only consider the geographic location of the nodes 

but also take into account length of the of the buffer nodes. 

2) Disadvantages Of Enhanced GPSR 

a) The time delay is more in case of low traffic conditions 

than improved GPSR and GPSR protocol. 

III. CONCLUSION 

In this paper, we have discussed the GPSR protocol, and its 

variant like enhanced GPSR, GPSR-MV their advantages 

and disadvantages. After studying them we have concluded 

that enhanced GPSR outperformed the rest of other greedy 

routing protocol, it has minimum end to end delay and 

maximum packet delivery ratio and throughput. We also 

observed that Enhanced GPSR has more time delay in the 

conditions of low traffic. 

In future, we further modify the Enhanced GPSR 

protocol by working on its limitation and add the boundary 

node condition to it. 

REFERENCES 

[1] Zhang Ning, Yunho Jung, Yan Jin, Kee-Cheon Kim. 

Route Optimization for GPSR in VANET 2009 IEEE 

International Advance Computing Conference (IACC 

2009) 6-7 March 2009 

[2] Hongyu Tu, Lei Peng, Huiyun Li, Falin Liu. GSPR-

MV: a Routing Protocol Based on Motion Vector for 

VANET. ICSP2014 Proceedings 

[3] Tianli Hu, Minghui Liwang, Lianfen Huang, Yuliang 

Tang. An Enhanced GPSR Routing Protocol based on 

the buffer length of nodes for the Congestion Problem 

in VANETs. The 10th International Conference on 

Computer Science & Education (ICCSE 2015) July 22-

24, 2015 

[4] N.Brahmi, M.Boussedjra  and J.Mouzna. Mobility 

Support and Improving GPSR Routing Approach in 

Vehicular Ad Hoc Networks[A]. New Technologies, 

Mobility and Security[C]. Morocco, 1-6, 2008. 

[5] B.Karp and H. T. Kung. GPSR: Greedy 

PerimeterStateless Routing for Wireless Networks[A]. 

Proceedingsof MOBICOMM’00[C]. Boston, MA, 

USA, 243-254,2000. 

[6] M. Jerbi, S.-M. Senouci, R. Meraihi and Y. 

Ghamridoudane. An improved vehicular ad hoc routing 

protocolfor city environments. ICC’07. IEEE 

International Conference on Communications, 3972-

3979, June 2007. 

[7] Y-B Wang, T-Y Wu, W-T Lee and C-H Ke, A Novel 

Geographic Routing Strategy over VANET, 2010 

IEEE24th International Conference on Advanced 

Information Networking and Applications 

Workshops.873-879, 2010. 

[8] Yunbin Hu, Weiwei Xie, Tiecheng Song, Lianfeng 

Shen.An improved GPSR routing protocol for 

VANET.Conference on the new development of 

communicationtheory and technology. 63-68,Sept 2009.  


